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Growth response of Pinus elliottii open pollinated
families to mid-rotation fertilization
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Abstract : [ Objective] To study the effect of mid-rotation fertilization on the growth of Pinus elliottii open
pollinated families, and compare the differences of P fertilizer and liming. [ Method ] Three different
treatments ( NK as control, NK + Ca-Mg-P, NK + liming) were conducted in a 13-year P. elliottii open
pollinated progeny test stand. The growth characteristics of P. elliottii were examined before and after
fertilization ,and the nutrition contents were analyzed in soil and needle. [ Result] Mid-rotation fertilization
had a significant effect on the increments of height, DBH and volume, while the interaction effect
between family and treatment was not significant. Compared to NK treatment, NK + Ca-Mg-P and NK +
liming significantly increased the height increment by 37. 1% and 29. 5% respectively, while the latter
increased the volume increment by 22. 5% . Meanwhile, the DBH increment of NK + liming treatment
was higher than that of NK + Ca-Mg-P treatment. [ Conclusion ] Liming with NK fertilizers can increase the
timber yield of P. elliottii. The promotive effect of liming on growth of P. elliottii might be related to P

instead of Ca.
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T, 20 40 30 AEARFIAFRE" BTk FE T b
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e )™ AR TS U > b T i A ) A1 3 M A 2
Koo AR ma e 3 ke R, it A K AS L AT 43
Tn - ek B, o8 HoA Y 58 pH 5 1k - 58k Y
YER . Kyle 2" WFE T KUEAR Pinus taeda L. %54
HR AR FEL 4 2, % B 9 4F AR 1) KB AR B HE NP + 7
JRATAE 33 4FAE AN 22% ~27% WAL, T 6 16 P
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GEZ T
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Ab BRI AL 22 A [ MK AR EF 10
BRI RILE 1o SR 1 Al il ri 4
AR LA IR 0 Bk, 10 FOCER R4 55
W T RN R AR B AR B RN,
R2AFFRE w(P) LT 0.9 g - kg™ s AT R,
FAERZRI 522 Mw(N)KT10g-kg™'o 11 4%
ZH w(K) T 2.5 ¢ kg™ o FHIERERT 5 MK
ZA M A% A1, oA 249 A A v [ 0y (Ca) 24 0.8 ~
1.2 g« kg '], Hoth o AR S5 0 i 1072 5 R AK
(CV) MAA =, BS540 CV R XS i 5, 20 991
21.5% M1 19.53% 5 Ho U2, 85 4, CV 0 il
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Tab.1 The nutrient concents in the needles of 22 Pinus elliottii families before treatment
sz w/(g-kg™") w/(mg - kg™")
N p K Ca Mg S Zn Cu Mn B

1 8.71 0.52 2.20 1.51 0.63 0.64 51.3 3.8 111.0 14.0
2 8.95 0.55 2.27 1.96 0.53 0.42 57.9 4.5 102.0 14.7
3 8.46 0.51 2.75 1.37 0.60 0.60 47.6 4.5 100.0 17.6
4 9.54 0.58 2.96 1.40 0.52 0.74 51.7 4.6 90.6 16.7
5 9.60 0.63 2.00 1.40 0.55 0.56 44.9 3.4 106.0 17.4
6 9.82 0.59 2.79 1.35 0.54 0.38 51.8 2.3 82.2 16.6
7 7.72 0.54 2.35 1.32 0.55 0.81 45.6 4.0 101.0 14.3
8 8.87 0.54 2.67 1.05 0.56 0.65 44.6 5.5 81.2 16.5
9 10.30 0.53 2.16 1.18 0.52 0.83 42.6 3.7 87.9 13.6
10 8.99 0.55 2.39 1.23 0.48 0.46 48.9 4.2 81.7 14.4
11 8.72 0.69 3.00 1.21 0.51 0.64 46.0 3.7 87.0 16.3
12 8.16 0.48 2.24 1.37 0.57 0.64 41.3 3.3 114.0 13.6
13 9.59 0.55 3.32 1.45 0.67 0.84 54.0 3.8 98.3 15.0
14 9.39 0.60 2.50 1.18 0.56 0.79 50.8 4.4 99.9 16.2
15 9.20 0.52 2.50 1.50 0.63 0.59 45.1 3.1 107.0 18.0
16 8.66 0.47 2.60 1.37 0.58 0.44 49.6 2.9 124.0 15.0
17 8.63 0.59 2.86 1.34 0. 66 0.57 52.5 3.2 112.0 17.4
18 8.92 0.58 2.60 1.31 0.55 0.51 45.7 3.9 103.0 18.1
19 8.45 0.62 2.48 1.16 0.54 0.66 43.9 3.4 89.0 15.9
20 8.26 0.56 2.29 1.11 0.55 0.64 41.9 3.3 99.8 14.3
21 9.37 0.58 2.44 1.41 0.64 0.76 51.2 2.7 129.0 14.9
22 10.30 0.54 2.26 1.57 0.64 0.54 50.0 4.4 118.0 16.7
SEH4{E 9.03 0.56 2.53 1.35 0.57 0.62 48.1 3.8 101.1 15.8
CV/% 7.37 8.94 12.68 14.13 9.19 21.50 8.97 19.53 13.31 9.21

1) iR oAb 5% N 554N P K CaMg.S 5 %4 10.0.9.2.5~3.0.0.8~1.2.0.6.0.8 ¢ kg™',Zn . Cu Mn.B % |

#10~20.1.5~3.0.20 ~40.15 ~35 mg - kg '*),
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Tab.2 Chemical characteristics of soil under Pinus elliottii experimental forests of different treatments

e oH A w/(g - kg™") '
AL £ Ex] el

Tl 4.09 +£0.12 19.78 +4.17 0.79 £0. 11 0.32 £0.02 1.70 £0. 18
T2 4.30 £0.07 21.08 £2.23 0.81 £0.04 0.35+£0.07 1.61 £0.16
T3 4.31 £0.11 21.43 £4.68 0.88 £0.18 0.34 £0.02 1.94 £0.28
e FHES T 254/ w/(mg + kg™")

(emol - kg™") e 2 AR A SEARAEL
T1 5.29 +0.33 76.22 +1.10 0.53 +£0.22 16.37 £6.12 17.04 +£8.13
T2 5.17 £0.17 66.87 +3.34 3.17 £2.16 16.54 +8.24 59.51 +31.50
T3 5.86 £0.12 77.46 +11.93 1.72 £0.63 18.27 +11.32 79.64 +37.64

DTI(*R) : RATRE, T2: RATE + 4588, T3 AP E + B A MBA MR RR AL RE £ FH R EF(P>0.05,
Tukey %) .,
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Fig.1 The nutrient contents in the needles of Pinus elliottii families under different treatments
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Tab.3 Effects of fertilization treatment, family and their interaction on the increments of height, DBH and stem volume of

Pinus elliottii

P i RSy BRI

25 AR 5
5 SR U F - - - - - -
T JE: 2 7.97 0. 000 4 3.16 0.043 1 5.16 0.006 0
AJEA 1 0.12 0.726 2 62. 88 <0.000 1 247.56 <0.000 1
F7 21 1.48 0.076 8 1.28 0.180 4 1.92 0.008 6
AR x % 2 42 0.87 0.702 1 0.77 0.846 0 0.8l 0.802 5

08raA a 08rp 0.018 ¢ .

L a i a 0.016} ab

0.7 07 X X
— 06 ~ 06k _0014f
® ® ® L
T 0Sh T ost £ 0012
= = £ o010
e 0'3 %Eﬂ 0'3 %@ 0.008 F
= 03 % i & 0.006
B | | =

0.2 02 0004 -

0.1F 0.1F 0,002+

0 0 0
T1 T2 3 TI T2 T3 Tl T2 3
Ab 3 Ak Ab 3

TUOM ) AL, T2 RHRAE + FEEEREAL, T3 AL + 4 5 AR ARAE B LA — D ARNG T B R AN ] 4 B8] 22 5 K 3% (P >

0.05, Tukey %)

2 AR IEXSR AR S E M UG E R0

Fig.2 Effects of fertilization treatments on the increments of height, DBH and stem volume of Pinus elliottii
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